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The experiment investigated the effect of the different dietary levels of the mineral 
premix based on phosphate frittes with chelated bioelements on the weight gain, 
feed conversion ratio, and economic efficiency of the Brown fattening steers. The 
animals were assigned to 3 experimental groups: group 1 with 0.1%, group 2 with 
0.5% and group 3 with 1% chelated mineral premix in the compound feed next to 
the corn silage (basal diet). The ingested feeds  were similar among the 3 groups, 
both for the bulk feed (free access) and for the compound feed (CF) as such or as 
dry matter. Group 1 had an intake of 9.43 kg, group 2 had 9.37 kg and group 3 had 
9.42 kg/steer/day, which represents 6.65; 7.71 and 6.72 kg total DM/steer/day. The 
similar feed intakes produced similar gains: 1348 g in group 1, 1368 g in group 2 
and 1347 g /steer/day in group 3, the differences not being statistically significant (P 
> 0.05). No significant differences were documented in the dry matter, energy and 
protein  intake  for  the  retention  of  one  kg  body  weight.  The  use  of  the  dietary 
chelated mineral premix in different proportions (0.1, 0.5 and 1%) given to fattening 
steers was economically efficient only for the 0.1% rate of inclusion. 
Key words: mineral premix with chelated bioelements, steers, body weight, feed 
conversion ratio, economic efficiency.   
 
 
Introduction 
 
For a proper feeding of the farm animals they have to receive daily, besides 
energy, protein, vitamins, sufficient amounts of minerals used for bone formation 
and for glucid and lipid metabolism, to achieve the acid-base balance, to preserve 
cell permeability and osmotic pressure and the neuro-muscular excitability (Stoica 
I., 2001).  
The metallic chelates are chemical structure made of an atom of metal and 
ligands,  which  work  as  donors  of  electrons,  while  the  metal  atom  is  receiver. 
Werner (1901) cited by Milo  and Drînceanu (1980), prepared for the first time the 
chelates, the name coming from the Greek chelos which means pliers. According to   592
Kratzer  and  Vohra,  cited  by  Milo   and  Drînceanu  (1980),  the  phenomenon  of 
chelation is very important because the soluble chelates provide minerals to the 
areas of intestinal absorption where they are absorbed. Minerals are absorbed if 
several conditions are met: they have to be chelated with amino acids, the chelates 
must not have the molecular mass higher than 1000, pH must be specific, also for 
absorption are some bases, acids and specific enzymes (Reddy A. B., 1992). 
Research  done  on  cattle  shows  that  the  chelates  have  a  higher 
bioavailability, are more stable and can thus be absorbed intact (Attaelmannan M. 
A. et al., 2005; Fukuzawa K. et al., 2005). 
The mineral premix with chelated bioelements (PM – BC 128 produced by 
SC CERASIL SA Oradea) includes phosphate fritte, glass melted at 1280 - 1300ºC 
and cooled very quickly which produces fine, irregular grains of glass called fritte. 
This a inorganic chelate based on rings of condensed polyphosphates (4-6 bonds), 
the bioelements acting a ligands of the metallic ions; complex structures result 
between the two rings which behave similarly with the organo-metallic chelates. 
The administration of different sources of adequate mineral preparations 
within the compound feeds influences favourably animal metabolism and the use 
of  nutrients,  which  increases  animal  performance;  the  oligoelements  are 
particularly  important  to  the  ruminal  bacterial  flora  which  is  sensitive  to  their 
presence and reacts properly when they are supplemented. 
Our objective was to quantify the effects of using the mineral premix based 
on phosphate frittes with chelated bioelements by using three treatments given to 
fattening steers. 
 
Material and Methods 
 
Three groups of Brown fattening steers (Table 1) were formed: 
- group 1 with 0.1% chelated premix included in the compound feed; 
- group 2 with 0.5% chelated premix included in the compound feed; 
- group 3 with 1% chelated premix included in the compound feed. 
The animals had an average initial weight of 210 kg and were assigned 10 
to each group. 
The feeds given t the fattening steers were formulated according to the new 
system of evaluating the nutritive value of the feeds applied in Romania lately and 
consisted  of  corn  silage  (basic  diet)  and  a  mixture  of  corn,  sunflower  meal, 
Feedgrade limestone, salt and chelated premix. Thus, the three diets differed by the 
including rate of the chelated premix. 
The  experiments  lasted  57  days,  which  included  14  days  for  steer 
accommodation to the new diets and the actual experimental period when several 
parameters were monitored: average feed intake (determined daily); body weight 
gain (weighing in the beginning and end of the experiment), which revealed the 
average daily gain, the feed conversion ratio, the health state of the animals and the 
economic efficiency of feeding. The animals were kept in a steer fattening house, 
in collective slatted stalls, with central lane, adequate feeding space so that all   593
animals had simultaneous access to the feed. Water was provided permanently by 
constant water level drinkers. 
 
Table 1  
Experimental design 
 
Group  Animals 
per group 
Breed  Rate of chelated mineral premix 
inclusion in the compound feed 
(%) 
Group I  10  Brown  0.1% 
Group II  10  Brown  0.5% 
Group III  10  Brown  1.0% 
 
 
Results and Discussions 
 
Table  2  shows  the  chemical  composition  of  the  feed  ingredients 
determined by Weende. The corn silage had 321 g dry matter (DM), 84 g crude 
protein (CP), 234 g Crude fibre and 18.12 MJ GE/kg DM. The feed ingredients 
contributed with different amounts to the dietary protein: (82 g from the corn and 
314 g from the sunflower meal) and to the dietary crude fibre (28 g from the corn 
and 203 g from the sunflower meal).  
  
Table 2 
Chemical composition of the experimental feeds (g/kg feed/1000g DM) 
 
  DM  OM  CP  EE  CF  NFE 
 
Ash  GE 
(MJ) 
Corn silage    321 
1000 
304 
947 
27 
84 
 7 
22 
  75 
234 
195 
607 
17 
53 
5.82 
18.12 
Corn     864 
1000 
853 
987 
71 
82 
27 
31 
24 
28 
731 
846 
24 
28 
15.67 
18.14 
Sunflower 
meal 
916 
1000 
855 
934 
288 
314 
10 
11 
186 
203 
371 
406 
61 
66 
17.15 
18.72 
 
 
The chemical composition of the compound feeds with chelated mineral 
premixes (Table 3) didn’t reveal important differences between the organic dietary 
components. The gross energy (GE) was calculated from the chemical composition 
(Burlacu et al., 2002). 
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Table 3  
Chemical composition of the compound feeds (g/kg feed/1000g DM) 
 
  DM  OM  CP  EE  CF  NFE 
 
Ash  GE 
(MJ) 
Compound  feed 
E1                
  889 
1000 
832 
936 
155 
174 
 222 
  24 
  94 
106 
561 
632 
57 
64 
15.90 
17.89 
Compound feed 
E2                
  891 
1000 
827 
928 
162 
182 
19 
21 
96 
108 
550 
617 
64 
72 
15.81 
17.74 
Compound feed 
E3                
890 
1000 
825 
927 
158 
178 
19 
21 
93 
104 
555 
624 
65 
73 
15.74 
17.69 
 
 
Before making the diets, the nutritive value of the feeds was determined by 
calculation  (regression  equations)  and  expressed  as  meat  feed  units  (mFU), 
intestinally digestible protein allowed by the dietary nitrogen level (IDPN) and 
intestinally digestible protein allowed by the dietary energy level (IDPE). Tables 4 
and 5 show the nutritive values of the feed ingredients and compound feeds.  
 
Table 4 
Nutritive value of the feed ingredients 
 
  DM 
(g/kgDM) 
mFU 
/kg 
DM 
IDPN 
(g/kg 
DM) 
IDPE 
(g/kg 
DM) 
Ca 
(g/kg 
DM) 
P 
(g/kg 
DM) 
Corn silage  321  1.04  45  60  3.70  2.54 
Corn   864  1.52  96  116  0.30  3.50 
Sunflower 
meal 
916  0.85  202  136  4.50  11.20 
Salt   920  -  -  -  -  - 
Ca carbonate   920  -  -  -  380  - 
Chelated 
premix  
999  -  -  -  300  48 
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Table 5  
Nutritive value of the compound feeds 
  DM 
(g/kgDM) 
mFU 
/kg 
DM 
IDPN 
(g/kg 
DM) 
IDPE 
(g/kg 
DM) 
Ca 
(g/kg 
DM) 
P 
(g/kg 
DM) 
Compound feed 
E1                
889  1.47  119  121  1.01  0.75 
Compound feed 
E2                
891  1.45  124  123  1.01  0.7 
Compound feed 
E3                
890  1.45  121  122  1.12  0.7 
 
The three experimental variants had quite similar values for the dietary 
energy, protein and minerals. These results were obtained using the mathematic 
model for energy and protein metabolism simulation in ruminants (Burlacu et al., 
2006)  and  showed  that  they  are  generally  within  the  ranges  mentioned  in  the 
literature. The steers had free access to the corn silage; the compound feeds for the 
three groups were formulated to cover the nutrient requirements of the fattening 
steers. Table 6 shows the formulation of the three compound feeds and the different 
levels of the chelated mineral premix completed with the vitamins required for 
growth and fattening. 
Table 6  
Compound feeds formulation (%) 
  CF 1 (Lot EI)  CF 2 (Lot 
EII) 
CF 3 (Lot 
EIII) 
Corn   51.25  51.00  51.55 
Sunflower meal  45.15  45.00  44.00 
Ca carbonate   1.35  1.50  1.5 
Salt   2.15  2.00  2.00 
Chelated mineral 
premix  
0.1  0.5  1.00 
Total  100  100  100 
 
Table 7 shows the bioelements composition of the mineral premix with 
chelated bioelements expressed in g/kg premix (PM-BC) for ruminants. 
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Table 7  
Bioelements composition of the mineral premix for ruminants 
(g/kg premix) 
 
P  Na  Fe  Cu  Zn  Ca  Mg 
155.400  114.240  11.000  2.110  12.610  96.920  58.50 
 
Mn  Co  Se  K  I  S  Total 
9.960  0.096  0.120  0.138  0.456  12.000  473.55 
 
Throughout the experiment feed intake was recorded for the three groups 
of animals and expressed in gross kg and in kg DM/steer/day, shown in Table 8 
which also gives the proportion of participation of the compound feed within the 
diet. 
The ingested amounts of feed were similar both for the bulk feed (corn 
silage) and for the concentrates (CF) as such or as DM. 
It is noteworthy that the compound feeds were consumed entirely by all 
three groups, although the animals had free access to the bulk forage, the intake 
being correlated to animal weight and to the diet.  
 
Table 8  
Average feed intake (kg/steer/day and kg DM/steer/day) 
  Brown 
Group I  Group II  Group 
III 
Corn silage – gross 
Compound feed – gross 
9.42 
4.08 
9.37 
4.15 
9.42 
4.15 
Corn silage – DM 
Compound feed – DM 
Total DM 
3.02 
3.63 
6.65 
3.01 
3.70 
6.71 
3.02 
3.70 
6.72 
 Bulk feed of total DM (%)     46     45     45 
 Compound feed  of total DM (%)    54     55     55 
 
Group 1 had an intake of 9.42 kg, group 2 had 9.37 kg and group 3 had 
9.42  kg  corn  silage  /steer/day,  representing  6.65;  6.71  and  6.72  kg  total 
DM/steer/say.  
No significant daily fluctuations of the feed intake were noticed throughout 
the experiment, which shows the homogeneity of the animals assigned to the three 
group; the health state of the steers was optimal for achieving high production 
performance. 
Table  9  shows  the  supply  of  main  nutrients  as  energy,  protein,  calcium  and 
phosphorus and how much they cover the requirement compared to the norm. 
There  were  very  small  difference  in  the  supply  of  energy  and  protein. 
Thus, group E1 consumed daily 7.71 mFU, 585 g IDPN and 607 g IDPE, groups 
E2, 7.74 mFU, 592 g IDPN and 611 g IDPE, while group E3, 7,75 mFU, 592 g   597
IDPN  and  612  g  IDPE.  Under  these  circumstances,  the  ratio  of  the  supply  to 
requirement was similar for all groups (109-110%). 
 
 
Table 9  
Supply of main nutrients as energy, protein, calcium and phosphorus and how 
much they cover the requirement compared to the norm 
  mFU  IDPN (g)  IDPE (g)  Ca (g)  P (g) 
Group I 
Dietary supply  7.71  585  607  45.23  28.35 
Requirement  7.06  562  562  45.25  26.60 
Supply/ 
Requirement (%) 
109  104  108  100  107 
Group II 
Dietary supply  7.74  592  611  50.62  29.41 
Requirement  7.06  562  562  45.25  26.60 
Supply/ 
Requirement (%) 
100  105  109  112  111 
Group III 
Dietary supply  7.75  592  612  56.21  30.32 
Requirement  7.06  562  562  45.25  26.60 
Supply/ 
Requirement (%) 
110  105  109  124  113 
 
 
The ratio of the protein allowed by the diets and the protein requirement of 
the steers was similar (104 - 105% for IDPN and 107 - 109% for IDPE). The 
situation was different as to the supply of Ca and P, which increased with the rate 
of  the  chelated  mineral  premix  inclusion  in  the  compound  feed  from  100%  to 
107% in group 1, to 124% and 113% in group 3, but overall the values range 
within the normal limits allowed by the used feeding system. 
Table 10 shows body weight evolution (average daily gain) for the three 
groups.  
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Table 10  
Average daily gain* 
  Brown 
Group I  Group II  Group III 
Average initial weight 
(kg) 
210 ± 15.68  209.9 ± 15.1  208.56 ± 16.71 
Average final weight 
(kg) 
285.9 ± 14.66  286.5 ± 18.3  284 ± 21.56 
Total gain (kg/cap)  75.9  76.6  75.44 
Average daily gain  
(g/cap) 
1 348 ± 207  1 368 ± 133  1 347 ± 126 
              *the means are accompanied by the standard deviation 
 
As expected, the similar nutrient supply for all groups resulted in similar 
weight gains. The difference sin weight, both at the beginning and at the end of the 
experiment were not statistically significant (P > 0.05) (Sandu, 1995). 
Table  11  shows  the  feed  conversion  ratio  for  the  three  groups  of  steers 
expressed as kg dry matter, meat feed units and intestinally digestible protein.  
Table 11 
Feed conversion ratio 
  Brown 
Group I  Group II  Group III 
Kg DM/kg gain      4.93     4.90      4.99 
mFU/kg gain      5.46     5.42      5.52 
g IDP/kg gain  467.26  468.27  472.52 
 
The  table  above  shows  no  significant  differences  in  the  intake  of  dry 
matter, energy and protein for the retention of one kg body weight. 
Table 12 shows the expenditure expressed in lei/steer/day and in lei/kg 
gain, which reveal that the increased rates of chelated mineral premix inclusion 
didn’t decrease the feed conversion ration (silage and compound feed) which to 
show a better economic influence.  
Table 12 
Feeding cost 
  Brown 
Group I  Group II  Group III 
lei/steer/day  25 595  26 402  27 073 
lei/kg gain  18 987  19 300  20 099 
 
Compared  to  groups  2  and  3  which  included  slightly  higher  rates  of 
chelated mineral premix, a slightly lower cost was noticed in the group treated with 
0.1% mineral premix. There were no significant differences between the feeding   599
costs of the group treated with 0.1% mineral premix and the other groups with 
higher rates of inclusion. 
Conclusions 
 
The use of different proportions (0.1, 0.5 and 1%) of a chelated mineral 
premix for the compound feed in fattening steers diets was economically efficient 
only for the 0.1% rate of inclusion, level which can be recommended to the steer 
producers. 
The higher inclusion rates increased the feeding costs which reflected only 
partially in the average daily gain, for the 0.5% inclusion rate. 
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